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CLIMATIC TEST DIVISION
ABERDEEN PROVING GROUND, AR RE
MARYLAND

_ MrEngelhardt/mp/523
Authority : ORDTA 13 May 19

DA Priorityr 1A

A TEST COMPARING THE 105mm CARTRIDGE, TMI9EL2

AND THE 10Swa CARTRIDOE, T184M3 UNDER WINTER

ARCTIC CONIITIONS AT FORT CHURCHILL, MANITOBA,

CANADL o

FIRST REPORT ON PROJECT 20, TAle1l536
143RD REFORT ON PROJECT NO, TBS-1LOL

DATES OF TESTs 13 Felruary to 22 February 195k

OBJECT &
‘s

To eompare the agcuracy and ignition characteristics of the TI19Fl2 and
T84 3 rounds under winter arctiec conditions,.

SUMMARY

The two types of subjeet rounds were tested for accuracy at 1000 yuxds
and 1500 yards at temperatures down to -26°F with satisfactory results. The
T 8LF13 round was observed to have several materiel defects which could restrict
its use at low temperatures,

CONCLUSIONS

It is concluded that the accuracy of the 105mm Cartridge, T119ElL2 is sstie-
factory at 1000 yards at temperatures down to =26°F. It is concluded that the
acouracy of “he 10Smm Cartridge T18LEL3 is satisfactory at 1000 yards. and 1500
yards at temperatures down to -20°F, The durability of the positioning ring and
the liner on the T184El3 round is unsatisfactorye

RECOM{ENDA TIONS

It is recormmended that the accuracy of the 105mm Cartri TL19EL2 be gcon=-
sidered satisfactory at 1000 yards at temperatures down to =2 and that the
acouracy of the 1OSmm Cartridge, T18LEl3 be considered satisfactory at ranges of
1000 and 1500 yarde at temperatures down to -20°F, It is recommended that improve-
ments be made in the liner and positioning ring used on the TL8YEL3 eartridge in

order to enable them to withstand nomlwm&; ppocedires g,;mx atures.
-2~ D J . 2 ]6’ ) 2? qr
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I. INTRODUCTLON L& 3
A. IISCUSSION e

Extensive tests have been conducted on beth the TL19EL2 and the TABLEL3
rounds at Aberdeen Proving Ground with r espect to accuracy. The majority of these
tests have been conducted in the T0° temperature range and both rounds appeared to
have satisfactory aocuracy characteristics. It was desired to investigate these
two rounds under winter arctic conditions in order to determine, if any, the effect
of this particular type of environment on the vslocity and stability of both types
of rounds.

The TI19Ell round differs from the TI19El2 round in that the T119El2 round
has a counterbors on the base end of the cartridge case to accomodate the breeah
on the M27 rifle. In previous tests at Aberdeen FProving Ground, it was discovered
that the mechanism driving the fins outward on the T119Ell round would not function
properly at =40"F. This resulted in a very erratic flight of the projectiles To
combat this deficieney, the rounds were modified by increasing the clearance be=~
tween the piston and the piston stop interference ring and reducing the shear ring
oroas-sectional area. This modified T119El2 round was the type used for the tests
included in this repoxrt.

The T18L type round was originally developed for the 105mm, M27 riflee
However, in the early part of 1952, the T170 type rifle was dewvelopad which had the
M27 tube and a smaller chamber similar to that of a previous rifle, the T136. When
the T8l type projectiles first employing an end plate were used in the M27 rifle,
they became known as the TLB4ES; in the T170 rifle, as the T184BS, Later both the
M27 and the T170 rifles were counterbored at the origin of the rifling to permit
the use of the T119 type of projoctile. The T18L type rounds wiich were used in
the counterbored M27 and T170 rifles became known as the T18LEl3 and the T18L4E12
respectively,

The T119 type round which has folding fins was developed by the Firestone
Tire and Rubber Company for use in a smoothbore tube. The smoothbore tube was 4dise
carded and through successive modifications the round was developed for use in the
counterbored M27 rifle and the counterbored T170 rifle which is designated as the
TL70EL and is used in the BAT system., The round when used in the M27 rifle is
Inown as the TI19El2 and as the T119Ell when used in the T170El rifle,

B. REFERENCES
1, Authority for test (copy attached as appendix A)
a. Letter file 00 400,112/2772, APG 400.112/1496, dated 25 August 1953,
Subjeots "Proposed Ordnance Environmental Tests Winter 1953=5)4, Fort Churochill,
Manitoba, Canada, and Flin Flon, Canada¥,
2. Technical References

a.' Development and Proof Services Firing Record No. PSShi2ly

bs Progress Rgports of Firestone Tire and Rubber Company on Battallion
Anti-tank Project, Ordnance Department Project Noe T1-1540 (Ammunition), TSk-4020
(Weanons and Accessories)
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¢+ Frenidord Arsens]l Report - Stetus reports on Battelion Anti-tank
Weepons and Aumunition, Project TS4-4020, TAl-1540, and TA1-1536.

IT DBESCRIPTION F MATERIEL

A, 100mm CARTRIDGE, HEAT, T119El12

The Curtridge, HEAT, T119E12 is & non-rotated round which obteins its stabil-
ity from six aluminum folding fins. Upon ignition, the fins are forced into their
normal flight position by & piston operated by the propelling geses. This piston is
located in the rear of the round &nd opereatec on & pressure differential basis which
proevents sctustion of the piston until the round has cleered the tube., The piston
is held in ite final position by & knurled interference ring vhich in turn keeps
the fins in their flight position. This round employs & conventionel crimp et the
mouth of the cartrid;e case and uses & polyethlens end rayon liner. The propellant

is placed in the round by means of & plug which screws into the bsss of the cartridge
case.

B. 105mm CARTRIDGE, HZ/T, TiB84El3

The 105am cartridge, HRAT, T184E13 is ulso a non-rotated round which obteins
1ts stubility through the use of six fixed eluminum fins which have an outer diemeter
slightly less then the calider diameter. These fins have &n end plate and are con-
nected to the projectile bty means of & boom which also contains the ignition cartridge,
The projfectile is held to tho cese by the ;rimer head which is screwed into a re-
toiner utteched to the case. The debulleting forze is obteined by shearing the neck
of tho retainer. The round is held &t the mouth of the cese by a plastic posi-
tioning ring end it has en external nitrocellulose liner.

III D3ITAILS OF TEST

A, PROCEDURE

1. An sccuracy pettern wes fired et & 1000 verd end a 1500 yard range with
each type of wmunition. The procedure used wes similar to that desoribed in the
(rdnence Proof Mesnuel for accuracy firing.

2. The complete program wes fired with the weapon mcunted on the truck,
1/4-ton, M38, with the gunner sitting in the truck beside the gun in his normnal
firing position. The stebility of the mount on the snox covered terrein wes excel-
lent. All velocityv measurements were made with sky screens placed approximately 100
and 140 feet from the muzzle respectively. The Potter counter chronograph and the
sky screens used an MO portable generator as & power source.

3. The amaunition was removed from the Yoxcer and vlaced on sleds. The
sleds were then towed by & tracklaying vehicle to the firing .o8ition which weas &
distance of spproximetely 10 wmiles, 7 of which was over unprepared roads. The em-
munition crates were then staclted in the opsn for @ pericd ranging up to two weeks
before firing. The weaather conaitions during this storage period may be found in
Appendix D.

4. £11 emmunition was inspected before firing and ayupropriate ouservations
were mLuo .

-5
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B. RESULTS

1. The results of the test are &8 followst

T119E12 T119E12 T184E13 T184E15
1008 Yard 1,08 Yerd 1008 Yard 1508 Yard

Range Renge Rengo Range
Number of rounds fired in accuracy
pattern not including conditioning
rounds. 16 16 18 18
Number of rounds which missed target
in sccuracy pattern not including
conditioning rounds. 0 7 0 1
Probable Errore
Vertical (MILS) $333 456 2387 573
Leterel (MILS) 257 .305 453 .401
Average Velooity (FPS) Lost 1548 1519 1516
Maximum Velooity Dispersion Between
Rounds (FPS) 37 41 39

*NOTE: These figures &re not corrected for velocity.

2. No welocity data was obtained during the test of the T119E12 certridge

at the 1008 yurd renge Seceusc the skyscreens usec for velocity seasurements were
not funotioning properlye.

3, Of the 40 rounds of T184E13 epmanition received for test, the liner was
orenoxed on 11 of these rounds and hed fellen away [rom the certridge casse on four
rounds exposing 4 to B squers inches of the perforations and ellowing the oropellant
to spill out. Sixteen positioning rings were crecked snd four (4) were shattered.

4, H#1 of the T184E13 rounds produced & muzzle after burning flame of one

4
helf to two feet in length.
5. All osrtridge cases end primers wero in good conditlon after firing.

£11 rrojectile flights eppeared to be steble &8 observed through & 3C scope. All
ammunition with the exceptions mentioned in paragréaph 3 above arrived in good con=
dition.

6. Temperetures to which the roundts ware sublecte. while in storsge &t the
firing position mAy ve found in Appendix D.

C. OBSERVATIONS

1. No shattered positioning rings were acepged to the point thet they oould
no longer support the projectile. The crecked positioning rings were still inteot
with all pieces still in plece wheress the shetterel rings woere ohserved to have pleces
which hed broken £f and {wllen into the {iber shlj ing container. See AHPG Photogreaph
Ho. A963086, sppendix F .

- -
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2. The oracked liners were still adhered to the case and no pleces had
fallen off, PFour rounds had a liner which had cracked and had fallen completely
away from the oase allowing the propellant to spill out of the oase perforatlons;
however, oare was taken when the rounds were handled prior to firing and very
little propellant was lost,

3. The faulty liners and positioning rings did not appear to affect the
performance of the round. Special attention was given to these rounds in order
to minimize the effect of the defeotive parts, but under field conditions, the poor
durability of the liners and conditioning rings ocould affect the round performance,

4, The transportation of the ammunition on sleds for a distance of 10
miles subjeoted the rounds to considerable jolting and bumping which could have
influenced the malfunctions of the T1B4E13 liners and positioning rings.

6. It was not possible to fire the accuracy groups at the same range on
the sams day as requested in the test plan because the conditions under which the
tests were conducted slowed firing and preparation procedures considerably in com-
parison to tests conduoted under temperate conditions.

6. The firing handle on the M27 rifle was somewhat small for use with
the arctic mitt, The gunner reported that the tight fit within the firing handle
had a tendensy to move the gun off of the aiming point in the event the gun was
sighted before the firing handle wus grasped. Ses APG Photograph A96304, Appendix F.

7. The seven rounds whioch missed the target while firing the T119E12 round
at a 1608 yard range tend to make the probable error figures questionable. For this
reascn, no oonclusions have been made on this round at this range. The reason for
seven rounds missing the target is not known. All rounds passed over the target
and for that reason the elevation of the tube as well as the method for laying the
weapon Were very carefully checked after two rounds had passed over the target.

Ho disorepancies were noted.

8. Tho use of sky screens for taking velooity data is extremely advan-
tagecus in the arctic. It eliminated the use of the magnetizer which required con-
stant protection to prevent snow from shorting out the eleotrical cirsuit. It also
eliminated the use of velocity coils which are difficult to manipulate while wear-
ing arctic gear.

9, It wae found that all ammunition handling procedures could be easily
accomplished while the crew was wearing arctic clothing.

©

10, The muzrle after burning flame of the T184El3 round did not endanger
or hamper the operation of the gunner.

IV. CONCLUSIONS
It is concluded that:

A. The acouracy of the 10bmm Cartridge, HEAT, T119El2 is satisfactory at
a range of 1000 yards at temperatures down to -26°F.

ARSI YRR T
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The aococuracy of the 1065mm Cartridge, HEAT, T184El3 is satisfactory at
ranges of 1000 and 1500 yards at temperatures down to -20°F,

B,

C. The wvelooity characteristios of both rounds are satisfactory down to
tempesratures of -209F,

D. The durability of the liner and positioning ring used in the T184Eld

oartridge is unsatisfactory when subjected to normal ammunition handling proce-
dures at temperatures as low as -25°F,

V. RECOMMENDATIONS

1t is r000mmend§d that:

A. The acouracy of the 105mm Cartridge, T119E12 be considered satisfactory
at a 1000 yard range and temperatures down to -26°F,

B. The acouracy of the 106mm Cartridge, HEAT, T184E1l3 be considered satis-
factory at ranges of 1000 and 1500 yards at temperatures down to -20°0F,

C. A liner and positioning ring be developad for the T184El3 round that
will withstand rough handling at low temperatures without failures.

-8-
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APPENDIX A

CORRESPONDENCE

Letter, file 00 400.112/2772, APG 400.112/1496
dated 26 August 1963.
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ALL COMMUNICATICONS SHOULD BE ACCOMPANIED BY CARBON COPY AND ADDRESSED TO

To Insure Prompt

EMSteward/es /66211

WAR DEFARTMENT
OFFICE OF THE CHIEF OF ORDNANCE

Attention in Replying WASHIRQTON, D. C.

Refer to:
00 400.112/2772
APG 400.112/1496
ATTENTION OF:
ORDTB

26 August 1963

SUBJECT: Proposed Ordnence Emvironmental Tests ﬂintor 19563-64,
Fort Churchill, Manitoba, Canada, and ¥lin Flon,Canada

TO: Commanding General
Aberdeen Proving Ground
Maryland

Subject program has been aporoved by the Assistant Chief of
Staff, G-4.

BY COMMAND OF MAJOR GENERAL FORD:

/8/ N. L. KLEIR
Agsistant

CoOPY
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CLIMATIC TEST DIVISION
DEVELOPMENT AND PROCF SERVICES
ABERDEEN PROVING GROUND
MARYLAND

IEST PLAN

Project: Winter Test Comparing 105mm Shell, T184k13 and 105mm Shell, T119E12 at
Fort Churchill, Manitoba, Camada.

t No,: 1st Report on Project TAl-1536
143rd Report on Projest TB5-1401

Eroiect Engineer: FR. E. Engelhardt Priority: 1
Aythority: Letter dated 25 August 1953 00 400.112/2772, APG 400.112/1496
Object of Teat:

To compsre the acouracy and ignition characteristics of the subject rounds
under arotic conditioms.

Background:

The 184E13 cartridge has been standardized and is in production. It has
had limited firing at -40°F and no resulting deficiencies have been noted,

The T119Kl2 cartridge ir 2lso in the limited production stage; however, recent
firings at -40°F at Aberdeen Proving Ground with the T119Ell cartridge which is
very similar to the T119E12, resulted in a mlfunction in the mechanism whieh
drives the fins outward. As a result of these tests, the clearance between the
piston and the piston stop interference ring has been increessd and the shear
ring cross-sectiomal area has been reduced. The modified rounds have yet to be
proof fired by Aberdeen Proving Ground but these changes are expected to correct
any cold weather deficienciss of the round. A

Py

Description of Materiels

The 105mm Shell, T184E13 is a HEAT round having six fixed fine with an end
plate. The fins are connected to the projestile by means a boom which also
contains the ignition cartridge. The projectile is supported at the mouth of the
case by a positioning ring,

The 105mm Shell, T119El2 is a HEAT round which has six folding fins. Upon
ignition the fins are pushed into their normal flight position by a gas operated
piston contained in the round. However, this piston operates on a pressure dif-
ferential besis and is held in the origimel position until the round is free of
the tube, thus preventing an attempt of the fins to open while the round is still
in the tube. The only difference between this round and the 106mm Shell, T119El1l,
is e counterbore on the base end of the T119El2 cartridge case,

Detailed Test oced
I.  Positioning of Rifle / /_’
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A. The rifle should be fired diagonally aoross the left side of the jeep,
so that all sdjustments may be mede while standing on the ground.

B. Any cant in the system should be minimized by "digging in" the wheels
of the jeep.

C. The M90C sight and the tube should be aligned on a common reference
point on the target. A boresight ocase, and coross strings over the musszle should
be used. The sight must be cross-leveled during this operation. An allowance
must be mnde for motion of the sight when tightening the locking nuts,

D. The gquadrant should be positioned approximately at the center of the
flat on the chamber. This position should be marked, and the quadrant returned
to the same spot each time an adjustment is mede. The boresight elevation (eleva-
tion when the line of esight through the bore coincides with the venter of the
target) should be measured and recorded. Since the reticle of the M90C sight is

, not graduated for the ammunition being tested, all elevations should be measured
’ by the quadrant., They should be obtained by depressing rather than elevating
the rifle.

| B. The firing should be done remotely by a lanyard so attached that the
rifle is not moved by the pull. This should be checked by "dry firing" several
times while looking through the sight.

¥. The velooity coils should be approximately 50 feet and 100 feet, respec-
tively, from the musszle, They must be #0 positioned that they do rot obscure the
target through the sight, 8ince the T119K12 projectile opens to approximately 11
inches in diameter, it must pass through the approximate center of each coil, The
coil positions should be checked by sighting through the tube, and will probably
have to be changed each time the deflection or elevation is changed. For this
reason, it mey be advisable, for the 1500 yard test, to fire one or two spotting
rounds without teking veloocities,

II. Aligning and Firing the Rifle

A. Load the rifle and close the breech.

B, Align the rifle laterally by means of the sight, and vertioally by means
of the quadrant., Alwayn approach the laterel reference point by traversing in the
same direction, and obtain the slevation by depressing the rifle, The cross-level
bubble on the sight must be centered during this operation. The alignment should
be checked carefully before leaving the rifle.

C. Attach the lanyard and fire remotely.

D. By means of the B, C. scope, observe the projectile in flight, and note
the location of impaoct,

E. After firing, check the sight for alignment with the bore. If misalign-
ment ocours, and the deficiency cannot be corrected, replace the sight or sight
mount or both. Such & check should be made frequently during the test,

F. If necessary, make adjustments to relocate the center cf impact by chang-
ing the elevation or using a different vertical reference line on the target. 5

2
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G. A group of approximately 15, T184El13 rounds ana~another group of epproxe
imately 15, T119Ell rounds should be fired at a 1000 yard target on the same day,
Each round in a group should be fired at the same elevation and sight setting.
Several rounds of one ammunition type will probably be needed as spotting rounds,
which should not be inocluded in the group, but whose location of impact should
be measured. Using the other ammunition type for initial spotting, fire a group
of each (tota’ remaining rounds) at a 1500 ysrd target. Both the 1500 yard groups
should be fired or the same day, which may be on a different day from the one of
the 1000 yard firing. It is not advisable to attempt the 1500 yard firing if the
wind velocity is over 10 mph and shifting. A steady wind may be compensated for.

III. Recording of Data and Observations

A. Record the boresight elevation, superelevation, and lateral deflection
at which oach round is fired. Suggested superelevations for the spotting reunds
are as follows: T184E13, 23 mils for 1000 yards and 41 mils for 1500 yards;
T119E12, 25 mils for 1000 yards and 44 mils for 1500 yards.

B. Record the average wind velocity during the flight of each projectile,
muzzle velocity for cach, and average temperature during the firing period.

C. Observe the projectile in flight through the B. C. socope, and note any
evidence of instability. Examine the imprints on the target for evidence of yaw,
and for fin cpening of the T119Kl2 projectile. Measure the location of each im-
paet in such a way that it may be related to the aiming point, BXEach impact should
be identified in the order of firing. It 1s suggested thet messurements be mmde
from the center of the target, rounds above and to the right indicated as positive,
and rounds below and to the left indicated as negative.

D. The renge from the muszxle to the target should be measured to the closest
yard. The coil distances should be measured to the closest .01 ft. (top and bottom
distances averaged) and a temperature correction for the tape recorded.

Iv. Genexal

A, The ammunition should be stored without shelter, other than ite om
peckaging, for whatever period of storage is required. The ammmnition lot mmbers,
jaformation on the weather conditions to which it has been subjected, inoluding
the range of temperature and relative humidity should be reported.

B. As the rounds are unpacked and fired, the general condition of the con-
tainer and the amminition should be noted and should include the following:

1, Ease of removal {rom the containers,

2. Condition of the moisture seal, and the positioning ring of the
T184E13 round.

3, Ease with which the round is chambered, and the case extracted after
firing. (Frequent light oiling of the breech will improve its functioning)

4. Condition of the cartridge cass and primer after firing.

C. Should an erretic round be encourtered during the test, every effort
should be made to determine the cause, such as checking with the gunner for the
poesibility that the gun was not aligned properly, and exanination of the area

/b

eround the muzzle for evidence of projectile break-up.
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D. The rifle should be obssrved for evidense of aftet-biusrning at the muzzie
or breech, and accumulation of unburned propellant in the chamber,

E. In the event of a hang-fire or an obviously poor ignition, the sequence
of events should be recorded as detailed as possible, %i.e., the approximeate time
from the strike of the firing pin until the explosion, or the time of burrning, the
sound and the quantity, and color of smoke, should the propellant fail to explods,

F. In the event of a miss-fire the treech should be opened after a waiting
period of 3 to 5 seconds. An attempt to fully close the treech after the trigger
has been pulled may result in the rifle firing unexpectedly. The primer should
be inspected to determine if it is too deeply seated in the case, and the rifle
funoction fired. At least two more sttempts to fire the round should be made.
Miss-fires are quite frequently the fault of the weapon, and replacing the firing
pin, or firing pin spring might elixinate the diffioulty.

G. Care should be taken that the propsr ammunition is used, The rounds for
the 106mm rifle look almost exmotly the same as the rounds for the 105mm rifle,
and they could be fired from the 105mm rifle.

H. The acouracy of the groups should be expressed in terms of probable
error in =mils,

I. The general observations should include all aspeots of the test and
should be very detailed., These observations should be stated in the record evem
though many of them may appear to be of inconsequential impartance.

J. Appropriste still and motion pictures will be taken of all phases of
the test. Special attention will be given to all failures and unusual ocourrsnoces
during the test.

K. An Envenal Chart will be completed at the end of the test and imcluded
in the formal report.

Instrumentation and Equipwent Required:

Weapon, Mount, Sight, and Queadrant, mentioned under description of materiel,
with spare sight and sight mouat.

Plywood accuracy targets, 20 ft. square, marked off in thiee feet squares
with lines that will be visible from the firing vositiom, with timbers for bracing.

Thirty inch, velocity coils, with coil stands, wire and counter shronograph.

Anemometer, Thermometer, B. C. Scope

Spare parts for weapon such as sears, woodruff keys, firing pins, and firing
pin springs.

Well equipped took box, plus lanyard, boresight case, and squirt can of
winter lubricating oil.

A it le ed:

4L0 ea,, Cartridge, REAT, Inert Projectile, T184El3, 105mm Rifle, M27, Counter-
bored.

40 ea ., Cartridge, HEAT, Inert Projectile, T119E)2, 105mm Rifle, M27, Counter-
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bored.
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Yinal Report Distributiom: Copies

Chief of Ordnance
Washington 25, D. C.
Attn: (RDTB

CRDTA

CRDIR

RDTS

[eywyeye

Ordnance Ammmition Center
Joliet, Illinois
Attn: ORDLY-I-A 1

Frankford Arseml
Philadelphisa, Pennsylvania
Attn: C(RDBA-RE 1

FPloatinny Arsenal
Diver, New Jersey
Attn: ORDBB-TE3 1

Climatic Test Division
Aberdeen Proving Oround, Maryland 1

Technical Informetion Branch
Aberdeen Proving Ground, Maryland Original and 1 copy

Ordnance Climetic Test Detachment
Yuma Test Station, Yums, Arizom 1

Southwest Research Institute
8500 Culebra Road
San Antonio 6, Texas 1

First Arctioc Test Detachment
Fort Churchill, Manitoba, Canada 6

Armed Services Technical Infermetion Agency

Document Service Center

Dayton, Chio

Thrus T.I.B., APG, Md. 2

Liaison Officer

Aberdeen Proving Ground, Maryland

Attn: Army Field Forces

1 rus T.I.B., APG, Md. 2

E.‘ eTrences

Firing Record No. PS5424
Progrees reports of Firestone Tire and Rubber Company on Battalion Anti-Tank Project
Ordmance Department Project No. TAl-1540 (Ammmunition), TS4-4020 (Weapon and
Acceeaorieal;..
Frankford Arsenal Report, Status Reports on Battalion Anti-Tank Weapon and Ammunition
Projects TS4-4020, TA1-1540, TA1l-1536
5 //f?7
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FIRING RECORD NO. P 58702
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FIRING RECORD

OBJECT OF TEST: To compare the accuraoy
and ignition characteris-
tios of the Cartridge,
HEAT, T119E12 and the
Cartridge, HEAT, T184E13
under winter aroctiec oon-
di tions at Fort Churechill,
Manitoba, Canade

DEVELOPKENT i ORDTA
PROJECT NC: TB5-1401, TA1-1536
RELATED FIRING RECORDS: NONE

CLIMATIC TEST DI VISION
ABERDEEN PROVING GROUND, MARYLAND

DATE OF TEST: 13-22 February 1954
FIRING RECORD NO. P 68702

SHEET 1 OF

AUTHORI?TY: Letter dated 25 August
1958, 00 400.112/2772, APG 400.112/
1496

WORK ORDER NO. 962-40-02-3

TEST AMMUNITION

FUZE, Dummy, T208E7

Lot Ko. PA-E-6101

20% Iron Oxide

NITROCELLULOSE Liner

components ;

LINER ASSEMBLY, T4E1

FIN ASSEMBLY, T1l4

CARTRIDGE, HEAT, Inert, T184E18 for 105mm Rifle, M27, Lot
No. PA-E~14056 ocomposed of the following components:

CASE, Cartridge, T48E2, Lot No. FA-E-1274

PRIMER, Percussion, T82, Lot No. PA-E-14042

PROPELLANT, M10, MP, .031 Web, Charge Weight, 7.9 pounds

IGNITION CARTRIDGE, (M60) T187, Boom, Lot No. PA-E-12667
IGNITION CARTRIDGE, (M49) T186, Tail, Lot No. PA-E-13126

CARTRIDGE ASSEMBLY, 106mm, T184El3, Lot No. FA-E=-1606
Shell inert loaded with 70% PCH, 10K Celite, and

CARTRIDGE, HEAT, Inert, M343 (T119E12) with Fuze, Dummy, T208E?
for 106mm Kifle, M27, Lot No. PA-E-14178 composed of the following

CASE, Cartridge, T53E2, 10b6mm, Lot No. F4 lot 42

PRIMER, Peroussion, b7, Lot No. LS-13-14

?)O




FIRING RECORD NO: P 58702
SHEET 2 OF

SHELL, 106mm,T119E12, inert loaded to 17.62 1bs. Lot No. 3
FUZE, Dummy, T208E7
PROFELLANT, M10, .031 web, charge weight 7 lbs. 12 ounces,
Lot No. PA-E-6101

MATERIEL

106MM, M27, Counterbored, Recoilless Rifle, No. 80 mounted on
Truok, 1/4 Ton, M38

MOUNT, Rifle, 106mm, M76, No. 45
TELESCOPE, M30D, No. 5670

MOUNT, Telesocpe, M3AlEl, No. 2

FACILITIES
Battery ocommander's tslesoope
Two Skysoreens
Counter Chronograph

M6 Generator
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[ FIRING RECORD NO: P 68702
| SHEET 3 OF

ROUND BY ROUND DATA

. ACCURACY TEST, T119E12, 1008 YARD RANGE

WIND VELOCITY: 10 MPH DATE: 13 February 1964
| WIND DIRECTION: W FIRING POSITION: D
' TEMPERATURE : -26°F DIRECTION OF FIRE: 310°P
' BORESIGHT ELEVATION: 8 MILS
, TEST TUBE TIME IMPACT COORDINATES FIN TOTAL REMARKS
f SAMPLE ROUND OF LAT FT. VERT FT. SPREAD ELEVATION
NO . NO. FIRING INS. MILS
c/R 237 8.2 2.3 10} 26 i
c/R 238 Low 26
C/R 239 3.8 1.0 103 28
c/R 240 1625 Low 28
1 241 6.25 6.06 10-5/8 80
2 242 3.6 3.66 30
3 243 2.1 3.76 10-3/8 30
4 244 6.76  6.95 10-6/8 30
6 245 6.00 3.8 30
6 246 4.1 5.36 10% 30
7 247 5.36 3.9 30 Impact revealed rnd yrwing
8 248 6.7 5.3 10-3/8 30
9 249 6.2 4.0 10-3/4 30
10 260 4.9 2.86 10-7/8 30 Impact revesled rnd yawing
11 251 6.1 7.5 10-5/8 30
12 262 4.9 5.2 10-6/8 30
13 263 4.15 2.06 10-6/8 30
14 254 4.3 3.6 30
16 266 4.00 3.8 30
16 268 1600 4.6 3.4 30

REMARKS
1. All impact measurements made from left and bottom edges of 12' X 12' target.
2., All velocities were lost because of a malfunotion of the skyscreens.

3. Gun was boresighted on left top corner of target.
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FIRING RECORD NO: P 58702

SHEET 4 OF
ACCURACY TEST, T184E13 -1008 YARD RANGE
WIND VELOCITY: 6 MPH DATE: 14 February 1954
WIND DIRECTION: NW FIRING POSITION: D
TEMPERATURE : -19°F DIRECTION OF FIRE: 310°

BORESIGHT ELEVATION: 3 MILS

TEST TUBE TIME IMPACT COORDI- MUZZLE MUZZLE AFTER POSITION- LINER REMARKS

SAMPLE ROUND OF  LAT NATE VELOCITY BURNING LOTH ING RING CONDI-
NO NO FIRING INS VERT INS FPS FEET CONDITION TION
c/R 267 1435 39 66.5 1641 1 c c
c/R 258 38 82 1521 1 c
1 269 34 66 1627 1 8 €
2 260 30 60 1627 1
s 261 54 46 1628 2 c
4 262 28.6 7.6 1518 i e
6 263 32.6 36 15638 1 c P
8 264 33 38 1499 1 c
7 266 2 76 1516 3 Target Fell
8 266 21 65 1611 1 P
9 267 46.56 16 1616 & c
10 268 40.5 0 1497 1
11 269 28 69 1617 1
12 270 79 49.6 1522 1 c
13 271 64 43.6 1615 1 s
14 272 66 49 1621 1
15 273 30 51 1629 1 C P
16 274 107 71 1628 1
17 275 63 39 1612 2 c c
18 276 1600 27 66.6 1631 1 (o
REMARKS

1. The total elevation of the tube throughout ths test was 28 mils.

2. On teat sample round number 7, the left target upright was hit causing the
target to fall. The target was re-erected and the test continued.

3. The "C" under positioning ring condition and liner oondition indiocates that
the particular liner or ring was cracked. The "S" under positioning ring oondition
indioates a shattered ring and the "P" under liner ccndition indiocates a peeling liner
which was exposing the case perforations.

4, All impaoct measurements were made from the bottom and left side of the target.
The gun was boresighted on the left top corner of the 12' X 12' target.
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FIRING RECCRD Nu: P 68702

SHEET b OF

ACCIRACY TEST, T184E13, 1508 YARD RANGE

WIKD VELOCITY: CALM
WIKD DIRECTION: =

TEMPERAT URE : -10°p

TEST TUBE TIME
SAMPLE ROUND OF
RO. NO FIRING

c/R 277 1610
cAR 278
C/h 279
c 280
c/R 281
1 282
2 283
s 284
4 286
6 286
6 287
7 288
8 289
9 290
10 291
11 292
12 293
13 294
14 296
15 296 1645

l. The "C" under liner ocondition and positioning ring condition indicates
that the partiocular liner or ring was oracked.

2. All impact measurements were made from the top and left of +the 18 foot

IMPACT COORDI - MUZZLE AF-
LAT FT NATES TER BURN-

Left Low 1
left 1
Left 4
Left Low 1
Miss 1
10.9 7.3 13
12 .4 4 .4 1
14.7 6.1 2
7.9 13.656 1
10.4 10.4 1
5.9 9 1
10.1 11.3 1
6.1 14 .65 1
Low 2
6.9 16.9 1l
6.76 13.85 1
6.3 11.6 1
9.8 14 .45 1
8.4 14 .6 1
11.7 16.2 1
REMARKS

high by 20 foot wide cloth target.

DATE: 17 February 1964

FIRING POSITION:
DIRECTION OF FIRE:

BORESI GHT ELEVATION:

POSITION- LINER MUZZLE

D
310°
1.6 MILS

TOTAL

ING RING CONDI- VELOCITY ELEVATION
VERT FT ING LGTH FT CONDITION TION FPS

1609

c 1640
1633

c c 1630
1621

5 1636
c 1628

P 15268

c 1617
c c 15626
1623

S c 1622
1614

c 1497
15610

C 1611
c 1515
c 1609
1612

c 1500

MILS

46
48
48
48
47
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48

The "S" under positioning ring
condition indicates a shattered ring and the "P" under liner condition indiocates
a peeling liner whioch was exposing the case perforations.

S. The gun was boresighted et the top left oorner of the target.
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FIRING RECORD RO: P 58702

ACCURACY TEST, T119E12, 1608 YARD RANGE SHEET 6 OF
WIND VELOCITY: & MrH DATE: 22 February 1964
WIND DIRECTION: SW FIRING POSITION: D
TEMPERATURE -12°F DIRBCTION OF FIRE: 310°
BORESI GHT ELEVATION: 1.6 MILS
TEST TUBE TIME IMPACT COORDI - WUZZLE TOTAL REMARKS
SAMPLE ROUND OF LAT FT NATES VELOCITY ELEVATION
NO NO FIRING VERT FT FPS MILS
cAR 297 1646 48 Migsed target
c/R 298 16563 48 Missed target
CAR 299 1050 1646 50 Missed target
c/R 300 1630 62 Missed target
1 301 4.2 6.0 1567 62
2 302 5.4 2.3 1540 62
3 303 3.5 1.8 1638 52
4 304 6.9 1.5 1668 52
5 308 9.3 13.6 1534 62
6 308 0 8.4 1662 62 Hit upright, target fell
7 307 5.8 3.6 1586 52
8 308 High 1617 52
9 309 1416 2.1 3.8 1564 52
10 310 3.9 2.0 1576 52
11 311 High 1564 52
12 312 High 1541 52
13 313 High 1568 52
14 314 High 1683 62
16 316 High 1548 52
16 316 1430 High 1533 52
REMARKS

1. Al]l impact measurements were made from the left and top of the 18 foot
high by 20 foot wide cloth target.

2., Test sample round six hit one of the target supports causing the target
to fall,
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Number of rounds fired in
accuracy pattern mot includ-

ing conditioning rounds

Number of rounds whioh missed
target in aocouraoy pattern not
inoluding oonditioning rounds

Probable Error
Vertiosl (MILS)
Lateral (MILS)

Average Velocity (FPS)

Meximum velooity dispersion
between rounds (FPS)

APPROVED BY:

A. B. DUXE

LT COL, ORD CORPS

Chief, Climatio Test Division
Development & Proof Servioes

SUMMARY

T119E12
1008 Y4 Rangse

16

353
«2567

FIRING RECORD NO: P 58702
SHEET 7 OF
T119E12 T184E13 T184E13

15608 Yd Range 1008 Yd Range 15608 Yd Rangt

16 18 16
7 0 1
4686 387 673
«306 4563 401
1648 1619 15616
37 41 39

o pS s
Levs ~

‘\7ﬂ ¢

r &
R. E. ENGELHARDT
PROJECT ENGINEER

Al
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APPENDIX D

DATA REDUCTION ANALYSIS
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SUBJICT: Cold Weather Accuracy Comparison of Firings of the
T184 Type and T119 Typs Projectiles

1. At the raquast of Mr. 3Inglshardt of the Southwest Instltute,
the Analytical Section has made an analysis of ths cold weather
accursacy firings dascribed in firing racords P-58702 and P-58703.
These firings were conducted at Fort Churchill, Canada, during the’
period 13-24 Feb 54. The rasults obtained are surmmarized in Table I,

2, These results do not conclusively establish which projectile
is mora accurats becauss too few rounds were fired and because of the
loss of information dus to technical difficulties encountered during
these firings (Ses footnotes to Table I for a description of these
difficulties). The accuracy rosults do suggest the possible superi-
ority of ths T119 type projactile; but this conclusion cannot bas
accapted unless it is verified by furthar firings. It should be notad
that the misses occurring at the 1500 yard range with the T184312 and
the T119%12 projactiles were ascribed to adverse test conditions
rather than poor accuracy of the projlactilaes,

3. A numbar of the T184 rounds firad for accuracy had cracked or
shattered positlioning rings. Probable srrors were calculated includ-
Ing only those T184 rounds having damagad positioning rings and also
only for those T184 rounds with undamaged rings. It was found that
the T184 313 rounds having damagad rings gavs bsttsr accuracy than
those rounds with undamagsad rings. No conclusion rsgarding the effect
of damagad rings on accuracy firings with the 106mm Rifle can be made
since only four T184 712 rounds fired at thes 1008 yard rangs and ons
T184 312 round fired at the 1508 yard rangs had damaged positioning
rings, Howevar, the rssults with the T184713 rounds ars sufficient
to indicate that if the T184 typs projoctils does have poorser accuracy
than thes T119 type, this diffserence might hot be ra3lated to the condi-
tion of the positioning rings.

4, Combined effects, such as that of rifle and projectile or dats
of firing and projactile, could not be dstermined because of the small
nunber of rounds fired per target and ths variation from targat to
target in the slzs of the accuracy group.

3 Incls. J. 3., STZINAN
1. Two (2) Tablas Provellant & Target Accuracy Unit
2. 1Two (2) Charts Arms and Ammunition Divislon
3. Two (2) Firing Racords

o , /71

|2 L
e !1 O N j
'.rﬁ: L GN




AH %G %ea 2 | )

sdxa ‘ATd wyvy ‘39eg Twuy Sl N PRy )
R [ e &w. ~>
! :.,nw - PﬂU.lﬁ.!

*STTw 3T° §F °7°d Tede3e] euyj ‘puncd siu3 JUTIITEO

*adwe3 32 Puodes eyj uo pseIyJ pus ATTBIITUT PeJTJS8IW YOTUR punod euo epnyduy &, ¢ °d ‘P
*3e3X83 ey3 Jo doj eyj wodJ ,Z°LL BEA 2€3487 6yq JuTIITU SpUNnoJd eedys

ou3 Jo 398dW] JO Jejue) [EOTIJL0A 6] °36JI83 6U3 JOA0 JUSA DeJ]J spunod uey 3€BT 63

JO ueAes ‘Uulsy¥s peqocde 8BA 3T J63J8 PUB POJ]] €BA PUNOJI YIXTS ey3 Jde3gw 110J 163d%] 6]

*gIJw EF° 8] €UOTY SpPuUnod XIE J8JTJ €43 JC °P°J T18OTId65 eul ‘I6A0RO]]

*363J487 6Y3 JO wW0330Q €Y3 WOJJ ,Z°CC SEBA PeJd]J SpUNOJ uel 3BT U3 JO XIE SuTUTBUWEd

oys Jo 3osdwy Jo Jejue) ey °‘Ped]j Spunod uej JSBY OY3J BUOTB €JO6Mm PUB 3JJIOUS 6JIO6M PESETT

1843 Spunod J4noJ IV °303483 €43 JO 1L0330Q €43 wodJ ,9°3y Sevm BpUNOL XIE 18I7J €43 Jo

398CL] JO Jejue) eyl °“3eIds3 eYj JO ;0330Q Y3 L0dJ ,6°LE EBEA 1€8J89 eyj3 HUTI3TY spunod
esou3 Jo 39wdwl JO Jejue) eyl "9 °PH Je3Js uolisAeTe U] 3JIUS B €qQ O3 peasedds eleyl °q

*MOT B8 DP630U SBA SeSSTW Y3 JO Uy °3e3Jd83 oY} JO &€0330Q 6U3 wodJ JF°1S

pus efpe 3JeT eysz GodJ ,2°2p ¥BA 363183 Y3 IUIITY SpUnod €soyy jo qovdw] Jo Jejue) °®

o%°* LS° T 1] § S aed LT STEPeTL

0] 19° ol 9k ¥S qed 22 gLE61TL B80CGT

1 egc’ 0 81 ¥S qed ¥l e velL ol
92° ee” 0 91 ¥S qed 2T 2Te611L 8001 wgoT
™° 6g” q¥ 91 ¥S qed €3 AL 4R 0
p¥2’ posg” 1 1 Q¢ $S q64 €2 TR6TlL 80ST

o¢’ 8%° 83l Lt ¥S qed ¥2 2T ¥81L TE04L1L
ge”’ Le® 0 01 S qed ¢2 TTz6TTL €001 g0t

836387 [89]3J40) 1€ TIB], Dedld Ppedid €380 611396, 0dd (8pX) eTJY

(81Tw)d0udy €1Q8Q0d4 JuUIRETX °*SPH°ON eJusy
*8pY "ON
saTuseY £9BINJIOYy 30ZJaB] [BO73J64A e
.Mlv.c u\ra._,

T g1avd . O




-punod T BUTIITEO I

¢’ gv° 1t pe ZsWBpUll
Nno ﬁ.a@.ﬁo vﬂ@n ¥ ﬂ.mﬁ.ﬂﬂhﬁﬁ_. 8001 21s $eTlL w0t
gs* LL® 3 peSpuepul
63° i 6 pedews( 805 T eteyolL  wsOL
98" o%" TL pe. BuBPUN
i ve* b pe4BuB( 8001 ¢Te¥81L wwgoT

Tegese]  _ivolzdes S¥ S9UTE TUTU0131504 Tepk) eT7s06f0d2  STJTH
(6139) Jodar °1asaodd oy jo uoF3IPUCD eFun

gguin SuyuoT3IIeod
pedewspu U3ITA gpunoy JO PU® pedsuwed UIia spurnoy JO gaovdw] JO gaoJdds ©1a8G0dd

S

11 &1dvl




h-“___—_

’_—'_-‘_T-‘-“’r‘-----—‘. “"‘#" “ L ‘ - :—Tlﬁ - [ 1 o i B -I_i B -_ i i | Lots I | T s I :_.__'-1

3.._. ‘ot ‘-"EETICH. TARGET ACOURACY OF CARTRIDGES HEAT T11BE1? & T184E12
{ FlHE:’.‘! Il‘ THE ia’iﬁﬁl Rlﬂ.i Mﬂ:-'. B ﬂﬂl

|

| | e

0 N5 FRAE ISR TS N S LS N . | S : e .

| - LtE-aI T“ﬁml ol SHEATL TABRERR O

_ L 0 _EQEE;JHMTHE,.“. 1 S M | | ‘ ! . || | qum.1mm'r ,__L__u__{___}_m"___j £OU 7 M G |
SHI | DATE OF FIR|nG: }3 "o LA R N T = DATE CFL FIRING. La FEp 54, L

BN AN SN (7 Qi S S o A e o SN SN SR r tad b e |

i | I ; 1 : | | .

r
} 0 O WO 7 B o | ! i
|
l

B
T
_1‘ Gl
i
|
1
|
1_
|

3 L 1l S I S i 3 = o = ay e Siva e MR Ll Yartical P.E.; .33 mals i | L gl i o e P . ivervical P.E.: .39 mila | | '

A e, '___.i_ ke
Pg = ! i Savnred BB [A8cwple : . Leteral PIE. : .45 mils | | =]
f |

1

! | ; | | i - ! I i .
i i s o o o e e s i e o S T LY A M S B ) e O s s e N N R i
! § Q 1 K " I:D :h . | : . : o L ! d : & L . | 1 | : g

Fear |

| s | | | |

“amie S _:—:—i—— _— —_— _i - - -r— - - - - — + —_ m—— —— ". e oy - —_—— 1

I ! I L ! ! ! | | | { ! | | |
TEE) O - I 1=, _.J____“j_'*ﬁf ‘5“5 s ST SO, VN oo | o NN B || RANGE: 1508 ¥psi @ | 0

'DATE| OF FIRING: 22|FEB B4 | | ORTE OF FIRING: 17 FEB 54 : -

E |

T S R it B

it 0 S8 SIS0, N O S  SE i . 1I]_l A B SR B S o N RO f T SN LR e Emei WS | ,
(] { t | ' 1 L [
H H 4 | H | 4 4 .
| ] | |
ot dNGY 08 £ IO 8 e T 1ol i ol D) SO 2 W W 1, =

ical Pelldction

E

R 2018
b
I
|
|

s
_.F._._
i
ol
| o
AL PN IRV )
o am
S
|‘
l
|

iTprt

| 1 I
Er e Ay =z | ! ! LE ! H SIS SR B 5 I e S

! { { 1 =
f | | | . | { | | 1
I 1 S Yo | Laaitehis | = } h | } L L la | 13 S A 0 SN rPe | . : 1 B T . e S i g

[Yercical P.E(: 461 wzils | a } | A S L | | Yarbiend _b'."h = e .
s L =i | | Lateral PiF, ¢ A ndle | doii B i e 1 arest 1500 LS| O [ (| Laterel PLF. 1 .49 whls |

L L
il
i |
ST i) ESPTTI R | S e S (v o e : il | S, il e USES 1 e I M Pt S ' #j -

§— - gy ——
¢ 2 4 6 8 10 12 14 1A 18 20
Probeble errors were compulted onittiug meven rounds That miesad

the terget (see attached Table I, footnote i)}
*. THESE BOUNDS HAD DAMACED POSITIONING RINGS

i : 2 4 & 3 o 4 14 6 18 b5
Latdral Deflagtic Feal ¢ 3 __
' ¢ e in tees Probable errors were computed émH-G-bhg otre roun thQA(’;nI::.ej::t X&Aalgxgvt, T
17 Nov Sd 'JES !

— E - e




ERRRERSEENT: LGSR L | | T e T E TR LT e

§ i |
- ; ' ; ! I : : 3 t - * : SEs "
: i port. © f ‘ i | |
L - VERTICAL TARGET ACCURACY. OF CARTRIDGES! HEAT, T119E11 & T184E12 | N | g | B Lo |
: ! i ==
FIRED 1N THE 106MM RIFLE TIT0E1, NG, 8 , l | | !
{ [ 7
| - - — - + 1. LS : ) -t 1 PO press 4 N R . } . ' j ‘ | T J,_ e = A l, = . -+ r e L WU (TS 2 "1
i ! St . | { 1 ! o T e i [ | : ]
| HEAT, Tnbf—:n i LT | o ! H-fAT pisagre | , =T = :
S L 1 SN SO _ . . ! pe * el (R BOR Ll { 5 e ) IS S P - L) d. I | O s s
B . Rynge: 1008/ yds : i | i&nge‘ 10: a‘J T | i I | : k l E -
’ { Bate of Firing. 3.3__11-.‘[»5 54' - i i ' ! | Date of hJ mg 24 Feb 54 | | i T Wl S M i
b e et L S, e S e : ? ! ! 12, =0T 1= =2 B LI R .« ; i3 A
| ' ‘ | | « | =i r =t ittt =
I R L s T i 1 i S ' , i i ] ol SN O I U] {0 I O N ! s W
| RTINS R S B [l : s ¥ . A
| ‘ ! ' R
L. o e e Bioo - -t e i 4 L b — & s 8—1 el L T e A Al __;__,.._T_.___
2l t } 1. : i i i i |
} 6 ) ‘ Vertical L'E" .37 mils ! °0 o ‘ LA Vcthcul t’ E.: .49 mils Y i
II. ‘ S S o I “ M Lateral PLE. : 135 wila ; Sefo ST o prhetered BB 30mile o ]
i : { i i “° 3 | ? H * l
s ‘ ! ; o % | i .
=5 SIS i~ | W iy 1 6 LI NS M - —_— 1o S| IS S, S c-hest i Rt =S 8 IS O L. S0 I S B e T SR S | ——!--—.—--L——--—
q i ! {
I i | a | ; 5 5 f :'D oo‘. Aol 4 | i .
E_ e T 8 A et e T f —1 " S PN ¥ L g 42._+ b — e - L ____t__ __+d 1 _;_ ol w LI H !
n i i i H | | | H i
; ; .: b L i+ SOSOE & SRl R R i e 1 IS == s H 000 JOLT M bl il (i P M. SOy v % = 1 ~ f"" O
= } i ST 4. B ;o 12 | { ; g | 4 4 B 1o il i | SIS M i
A 11— ; i d - LSl + S S S S S S S 4 i o 4 Pmb_e\blq exrofs wu; cmn!.:d hnuulng ux?__nmn!:lz that ; ‘ !
| : t S s ! i i missed the targat (ses aftached Tahl]e I, ;footnot.e A) : } i 1}
I N S il YOS U0 A A O S N S O D A SO O S A~ 0 i RSN T RSO0 A S
j ! : i yu & Date; of F’lrl . 23 Feh R‘i { | ! | l : | lb"t‘e Df F'ih"ln? 23 !Feh Sﬁ I i ! .: ! ) |
e . A I ! 4 ! I i ! ! Pt | b 5
R T e e e e e e e ks = e o T PSR T L ——r—r—a—= 4_ St e s L
N FORS S | : | 3 ! ' § i . ! i il | | ! I ' : 4
; d | : Lo A e ot | | SIS BN
! ' _!’-—lﬁ . L ! ; i I | i e ! l | | !
e e e e ——T:‘ [ S s e (e == e e R 3 s i o T g B T B e e —~‘ t- i - + T i 4}
B al | | el | e s Piopee
L M B i :.: 14 | I, _& _ e T S l_ ) 4 - i s | 1 e 1= li._.i B _{_ . | Y e & -ﬂ—‘—#——-a-——————l-———-—— i }f 4 l ] :
t 3 o w | i H | I > i ) | i ’ : 1 . [
[ ' > i o o ! i 1 ! i | t | i 1
S S _.___‘ f b 121 ___T_ I S _qp_ gt———t i -T i + - - ! N o ll-l— 4 | ..t» .| Lo LI A + —«!- — -1—-— : i ; i :
il 1 i ‘ { bt { = t { I | | | ! | (T 1 f i | ' z| B
{ : 1 i ! '
B e T T e S e T eTv R ST 1Ty IR o R B R e e L e eI
! : (] Latera : shls ‘ ! <
i == i * ’ 1 ' Fateral FLE. . .17 nils (dmittidg ") { ! ‘ E Lavera}l PLE. ,.44 a1y
1% SR LS NSRS W | _,.._..B.r.t S T SRS A e e 2 I L AL P SR S | G| B S b —-i- i _i : .i_ ; _LL ) tr %
L ] i :
t t- 4 4 1 b ¢ & 4 ' }
65 i
[ OUEIINSIES SEpU SR S 1 | IS 4 = + b — o + j= { ¥ + 8 6&4 -4 3 — —L _-] e S1 —Jlx 4 } i
} 4 t ! 1h i 4
i i -3
— 4 + A,., 4 AL e it_. —*ﬁ‘ — A‘ pa L2 S S 1,_. 1
4 ' op | I
o 10 19,
t 2. - : 2 52—t + ot “ - ey
11 ! It
oL N g
oot o M ] o B 0 - oot [ s - Bl I = el : 4? s ol e = i b= g7
0 2 4 [ 8 10 2 f4 16 18 2 Q 2 4 L3 B 10 i 14 16 18 20 e
Probable errors were computed omitting one round thet mismed the targec Probable errors were computed omxt(lng four rodnds that mimsed the tafget (see 1
- i ¥ _ \ ' attached Table I, {cotnote B) ' i
. THESE BOUNDS HAD ‘AAHA!:#:T P(f:lTlO\l\'x ¥ “\(15._.1 ateral Deflectson in Feet . Anal Sect, A&A Unvy, ND&PS \
k . f :‘JW =yt = : 1 DGC 54 : J}_‘.S Bt |

y




i ® CONFIDENTIAL C

APPENDIX E

WEBATHER DATA

/ },\/

CONFIDENTIAL

T i




-

A}l rounds were s
two to a wooden orate.

The date of arrival at Fort Church

9 February for the Tll
extremes to which the

WEATHER DATA

tored in an exposed location in fiber containers and packed

111 of the T184E13 round was 13 February and
rature

gE12 round. The following table indicates the dally tempe
rounds were subjected.

DATE MAXI MUK MAXIMUM TEMPERATURE  MINIWUK TEMPERATURE
FEBRUARY  RELATIVE HUMIDITY DEGREES F DEGREES P
PERCENT
9 96 2 -14
10 78 -13 -23
11 70 -13 -21
12 78 -8 -22
13 68 -22 ¥ -32
14 66 -19 -29
15 72 -25 -37
18 77 -10 -29
17 86 -8 -21
18 78 -6 -18
19 83 o ~18
20 90 -3 -26
21 96 -l8 -26
22 76 -2 -24
23 87 4 -6
24 96 2 -16
26 96 1 -21
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RECORD OF EQUIPMENT PERFORMANCE

ource for Rating - 143rd Report on Project TB5-1401
Item of Equipment: She%l, HEAT, 105mm, T18LE13

Rated by: R, E. Engelhardt Dates 25 May 195k
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Seuree. ef Rating - 1431'4 noport on Projact 135-1401 ; )

‘Item of Bquipments . Shell, HEAT, 105mm, T119E12
Pated by: L K Buaslinrdt _ Duter 25 My 105
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296305 § ABERDEEN PROVING GROUND 8 ~ ;o P
WINTER TEST 1953-5k, FORT CHURCHILL, MANITOBA, -CANADA - -° .-~ ~Eie
Project No. TB5-1401/143. Winter Test, 1953454, Compe ng Cartridge -
T19E12 and T184E13. Recoilless Rifle, 105mm, M27, mounted em l/4~10®
Truck, emplaced at firing position. . Bl 20




596306 k) ABERDEEN PROVING GROUND § pebranry 1954
WINTER TEST 1953-34, ¥ORP CHURCHILL, MANITOBA, CANADA
Project No, TB5-1401/143. vs;nt-r Test 1453-54. Comparing Cirtridge

T119K12 and T184E1l3. Cax'trid support rm
incurrod during ahipnat. and hmmtliu.:m.zp‘~ e ~
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ration of the contract and shall be returned when no longer required, or upop -=call by ASTIA {
to the following address: Armed Services Techrical Information Agency,
Document Service Center, Knott Building, Dayton 2, Ohio.
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NOTICE: WHEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS OR OTHER DATA
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED
GOVERNMENT PROCUREMENT CPERATION, THE U. S. GOVERNMENT THEREBY INCURS

NO RESPONSIBILITY, NOR ANY OBLIGATION WHATSOEVER; AND THE FACT THAT THE
GOVERNMENT MAY HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE

SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT TO BE REGARDED BY
IMPLICATION OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY OTHER
PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE,
USE OR SELL ANY PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO.




